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PERSONA DRIVEN DYNAMIC CONTENT
FRAMEWORK

BACKGROUND

[0001] Computer gaming allows for players to play a
variety of electronic and/or video games singularly or with
each other via network connectivity, such as via the Internet.
Computer gaming may be enabled by gaming system(s)
where each of the players may connect using their respective
client devices. In computer gaming, frustration may arise
from gaming content which does not appeal to the user or the
difficulty in finding suitable additional computer gaming
content.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] The detailed description is described with refer-
ence to the accompanying figures. In the figures, the left-
most digit(s) of a reference number identifies the figure in
which the reference number first appears. The same refer-
ence numbers in different figures indicate similar or identical
items.

[0003] FIG. 1 illustrates a schematic diagram of an
example environment with game system(s), game client
device(s) and persona system(s) that may enable computer
gaming including the presentation of persona driven
dynamic content, in accordance with example embodiments
of the disclosure.

[0004] FIG. 2 illustrates a flow diagram of an example
method to enable computer gaming including the presenta-
tion of persona driven dynamic content, in accordance with
example embodiments of the disclosure.

[0005] FIG. 3 illustrates a flow diagram of an example
method to enable computer gaming including the presenta-
tion of persona driven dynamic content, in accordance with
example embodiments of the disclosure.

[0006] FIG. 4 illustrates a flow diagram of an example
method to enable computer gaming including the presenta-
tion of persona driven dynamic content, in accordance with
example embodiments of the disclosure.

[0007] FIG. Sillustrates a chart of an example set of player
personas including a general persona (e.g., archetype) and
four persona dimensions (e.g., a competitiveness dimension,
a combat dimension, an exploration dimension, and an item
acquisition dimension), in accordance with example
embodiments of the disclosure.

[0008] FIG. 6 illustrates a block diagram of an example
persona system(s) that may provide persona for online
games, in accordance with example embodiments of the
disclosure.

DETAILED DESCRIPTION

[0009] Example embodiments of this disclosure describe
methods, apparatuses, computer-readable media, and system
(s) for determining a player persona for a user of a gaming
system based on gameplay information for the user and, for
example, performing dynamic content generation or addi-
tional product recommendations based on the player per-
sona.

[0010] Players of computer games may have different
personas. Example embodiments may observe different
player personas based on different preferences or different
approaches to experiencing games. Example embodiments
may collect and analyze gameplay data for players to
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determine trends in their preferences and approaches when
playing games. Some example trends that may be deter-
mined from gameplay data may be related to exploring the
environment, engaging in combat, searching for collectibles,
completing challenges or obtaining achievements and so on.
[0011] Using gameplay data for a player, a player persona
may be generated. Player personas may be a general persona
classification and/or a collection of measurements for a
plurality of persona dimensions. The persona dimensions for
the above example trends may be determined indicators of
how much of time the player spent in combat; how much of
a map did the player explore; how often did the player opt
for harder/easier challenges, how fast was the player’s
progression in the main storyline (in relation to the average),
and so on. The persona dimensions and other player data
may then be input to a classifier that approximates players’
preferences in relation to general personas or archetypes
(e.g., competitor, explorer, completionism, etc.). For
example, a player may be assigned an archetype classifica-
tion of explorer with persona dimension values of 55 for a
combat dimension, 35 for a competition dimension, 65 fora
collector dimension, and 85 for an exploration dimension. In
such a case, the persona dimension values may represent a
score on a normalized distribution in which the median or
average player would be assigned a 50. In an example, the
above set of values may indicate the player does not like
competitive games, is relatively average in desiring combat,
collects a lot of items or objects and explores more than
almost all other players. The classifier may determine the
player’s archetype as explorer as this is the strongest dimen-
sion and the second strongest dimension (e.g., collector)
tends to be strong in explorers but weaker than the explorer
dimension due to the likelihood of finding and collecting
items while exploring.

[0012] The persona dimensions of the player personas
may be generally derived from gameplay data from across
multiple games. For example, the combat dimension of the
player persona may be derived from gameplay data from
multiple games including games of different genres (e.g.,
first person shooters, role-playing games, combat flight
simulation games, etc.). Similarly, dimensions of player
personas may not necessarily be derived from or applicable
to all games. For example, gameplay data from a solitaire
card game may be omitted or minimally considered in
deriving the combat dimension of a player persona (e.g.,
consideration may be limited to determining combat play
emphasis among all gameplay data for the player).

[0013] Using aplayer persona derived from gameplay data
from multiple games, examples may tailor content presented
to or suggested for the player. Examples may present or
suggest tailored content in at least two contexts.

[0014] In some examples, the tailored content may be a
suggestion for the unlocking of a new game or other product.
Herein, “unlockable” content may refer to a new game or to
in-game content that is not available for access and/or use by
a player at a given time instance but can subsequently be
unlocked, purchased, earned or otherwise obtained such that
it can then be accessed or used by that player. As such, this
type of recommendation is not limited to full titles and may
also include add-ons, DLCs, content packs or other similar
types of new in-game content. In some examples, a recom-
mendation may be generated based on a determination that
the player persona archetype or persona dimensions of a
current player is similar to the personas of other players who
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have spent a lot of time in the new game or additional
unlockable content being recommended. For example, a
system may determine an average persona of other players
who have spent a lot of time in the new game or additional
unlockable content. The system may then determine a
degree of similarity between the average persona and the
player persona of the current player to which content is
being recommended. The new game(s) or additional unlock-
able content(s) with the highest degree of similarity or with
a degree of similarity exceeding a threshold may be recom-
mended to the player. Of course, while examples herein
relate to the unlocking of new content, examples are not so
limited. Rather, other embodiments may relate to suggesting
from among any additional content (e.g., additional content
from a library of content), regardless of whether payment is
given or the content was subject to a lock or access restric-
tion.

[0015] In addition or alternatively, the tailored content
may be dynamically generated content in a game currently
being played (e.g., a programmatically built map that is
tailored for exploration rather than combat based on the
player persona dimensions of the player). In some examples,
the player persona archetype or persona dimensions may be
used to inform a dynamic content system that may consider
the player persona to tailor the gameplay to either approxi-
mate or distance it from previous experiences. In some
embodiments, a datastore or catalog of content generation
algorithms or models for each game may be stored at the
gaming systems or persona systems. For example, a set of
content generation algorithms or models may be stored for
a role playing shooter game including a content generation
algorithm or model for dynamically generating level maps,
a content generation algorithm or model for populating the
level map with enemies or non-player characters, a content
generation algorithm or model for adding challenges,
puzzles or traps to the level map, a content generation
algorithm or model for generating loot or item drops, a
content generation algorithm or model for generating mis-
sions, and so on. Each of the content generation algorithms
or models may generate content based in part on the player
persona such that players with different player personas may
be presented with different dynamically generated content.
In operation, the gaming system or persona system may
retrieve a algorithm or model corresponding to the content
to be dynamically generated and input at least a portion of
the player’s persona into the algorithm or model generate the
desired content based at least in part on the player’s player
persona.

[0016] Building the player personas from gameplay data
collected across multiple games may provide more robust
results. For example, because the player personas may be
built from gameplay data collected across multiple games,
dynamically generated tailored content may be provided
even when a player has not had much interaction with the
title (e.g., without a lag time to collect gameplay data for the
current title).

[0017] Of course, embodiments are not limited to the
specific examples given herein. For example, a player’s
persona may differ based on context. For example, a player’s
persona may be different depending on the type of game
and/or character driven role the player may be performing.
Some example contexts may be character or setup related
such as character class, team choice, position or role pref-
erence, and so on. In a particular example, the player may

Apr. 21, 2022

have different in-game content preferences when playing a
tank or defensive role from when the player plays the same
game or type of game as a healer or support role. In some
examples, each player may be associated with one or more
player personas that correspond to different contexts. In such
examples, dynamically generated content for a player may
differ based on which player persona may be applies to the
current context. In other examples, contextual preferences of
the player may be built into the same player persona, such
that different portions may be utilized in different contexts.
[0018] In another variation involving multiple players, the
game system and/or persona system may consider the player
persona of each player. For example, in a team play context,
dynamic content to be presented to the team may be derived
based on a combination or average of the team’s player
personas. In another example, the dynamic content may be
derived by considering different player’s player personas in
generating different parts of the dynamic content (e.g.,
different sections of a game map may be directed to a
respective team member’s player persona).

[0019] The player persona of each of the players may be
associated with the respective players by way of a user
account of the corresponding player The user account for
each of the players may associate various information about
the respective players, in addition to his or her player
persona, and may be stored in a player datastore and
accessed by one or more persona system(s).

[0020] Further, as players engage in additional gameplay,
the persona system(s) disclosed herein may perform addi-
tional training or otherwise update player personas based on
additional gameplay information. In this manner, the player
personas may be refined or evolve to provide tailored
content to the players, even if the players’ behaviors, pref-
erences and playstyle evolve over time.

[0021] Certain implementations and embodiments of the
disclosure will now be described more fully below with
reference to the accompanying figures, in which various
aspects are shown. However, the various aspects may be
implemented in many different forms and should not be
construed as limited to the implementations set forth herein.
It will be appreciated that the disclosure encompasses varia-
tions of the embodiments, as described herein. Like numbers
refer to like elements throughout.

[0022] FIG. 1 illustrates a schematic diagram of an
example environment 100 with game system(s) 110, game
client device(s) 120 and persona system(s) 130 that enable
computer gaming including the presentation of persona
driven dynamic content, in accordance with example
embodiments of the disclosure.

[0023] The example environment 100 may include one or
more player(s) 122(1), 122(2), 122(3), . . . 124(N), herein-
after referred to individually or collectively as player(s) 122,
who may interact with respective game client device(s)
120(1), 120(2), 120(3), . . . 120(N), hereinafter referred to
individually or collectively as game client device(s) 120 via
respective input device(s).

[0024] The game client device(s) 120 may receive game
state information from the one or more game system(s) 110
that may host the game played by the player(s) 122 of
environment 100. The game state information may be
received repeatedly and/or continuously and/or as events of
the game transpire. The game state information may be
based at least in part on the interactions that each of the
player(s) 122 has in response to events of the game hosted
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by the game system(s) 110. Though discussed primarily
herein in the form of an online game, embodiments are not
so limited and may include single player or non-online
gaming in which game state data is uploaded to the game
system(s) 110 or persona system(s) 130 for use in providing
persona driven dynamic content but in which the other
operations of the game system(s) 110 are provided by the
game client device(s) 120.

[0025] The game client devices 120 may be configured to
render content associated with the game to respective play-
ers 122 based at least on the game state information. More
particularly, the game client device(s) 120 may use the most
recent game state information to render current events of the
game as content. This content may include video, audio,
haptic, combinations thereof, or the like content compo-
nents.

[0026] As events transpire in the game, the game system
(s) 110 may update game state information and send that
game state information to the game client device(s) 120. For
example, if the players 122 are playing an online soccer
game, and the player 122 playing one of the goalies moves
in a particular direction, then that movement and/or goalie
location may be represented in the game state information
that may be sent to each of the game client device(s) 120 for
rendering the event of the goalie moving in the particular
direction. In this way, the content of the game is repeatedly
updated throughout game play.

[0027] When the game client device(s) 120 receive the
game state information from the game system(s) 110, a game
client device 120 may render updated content associated
with the game to its respective player 122. This updated
content may embody events that may have transpired since
the previous state of the game (e.g., the movement of the
goalie).

[0028] The game client device(s) 120 may accept input
from respective players 122 via respective input device(s).
The input from the players 122 may be responsive to events
in the game. For example, in an online basketball game, if
a player 122 sees an event in the rendered content, such as
an opposing team’s guard blocking the point, the player 122
may use his/her input device to try to shoot a three-pointer.
The intended action by the player 122, as captured via
his/her input device, may be received by the game client
device 120 and sent to the game system(s) 110.

[0029] The game client device(s) 120 may be any suitable
device, including, but not limited to a Sony Playstation®
line of systems, a Nintendo Switch® line of systems, a
Microsoft Xbox® line of systems, any gaming device manu-
factured by Sony, Microsoft, Nintendo, or Sega, an Intel-
Architecture (IA)® based system, an Apple Macintosh®
system, a netbook computer, a notebook computer, a desktop
computer system, a set-top box system, a handheld system,
a smartphone, a personal digital assistant, combinations
thereof, or the like. In general, the game client device(s) 120
may execute programs thercon to interact with the game
system(s) 110 and render game content based at least in part
on game state information received from the game system(s)
110. Additionally, the game client device(s) 120 may send
indications of player input to the game system(s) 110. Game
state information and player input information may be
shared between the game client device(s) 120 and the game
system(s) 110 using any suitable mechanism, such as appli-
cation program interfaces (APIs).
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[0030] The game system(s) 110 may receive inputs from
various player(s) 122 and update the state of the online game
based thereon. As the state of the online game is updated, the
state may be sent to the game client device(s) 120 for
rendering online game content to players 122. In this way,
the game system(s) 110 may host the online game.

[0031] The example environment 100 may further include
persona system(s) 130 that may be configured to collect
gameplay data associated with players 122, generate player
personas for the players 122, and utilize the player personas
to provide persona driven dynamic content such as dynami-
cally generated in-game content or game or product recom-
mendations based on player personas.

[0032] During operation, the personas system(s) 130 may
receive an indication from the game system(s) 110 that
persona driven dynamic content is to be presented to the
players 122 along with information that may be utilized in
generating the content. For example, the persona system(s)
130 may receive a request for a particular instance of
persona driven dynamic content (e.g. a request for game or
product recommendations or a request for specified dynami-
cally generated in-game content such as a map, an enemy
population, a loot drop, etc.). The received request may
further include an identifier of the player (e.g., an identifier
usable with a player datastore 132 to obtain gameplay and/or
persona information of the player).

[0033] Using the player identifier and the parameters of
the request, the persona system(s) 130 may determine player
persona data for the identified player 122. If the persona
datastore 134 includes an up-to-date player persona for the
identified player, the persona system 130 may retrieve the
existing player persona of the identified player. Otherwise,
the persona system(s) 130 may initially select a game from
a list of games already associated with the identified player
122. The persona system(s) 130 may then extract gameplay
data for the identified player 122 for the selected game. For
example, the persona system(s) 130 may extract the game-
play data from the player datastore 132. As mentioned
above, the player datastore may include records for a user
account for each of the players 122. The user account may
associate various information about the respective players
122 and may be stored in the player datastore 132 and
accessed by the persona system(s) 130.

[0034] In some examples, at least a portion of the
extracted gameplay data for the selected game may be
normalized based on a profile of the selected game. Nor-
malization may be performed because, in some examples,
raw gameplay data measurements for some player persona
dimensions may not accurately reflect behaviors and moti-
vations of the player. For example, for a game which entirely
focuses on combat, while serving as an indication that the
player likes combat, the raw gameplay data may be less
informative than gameplay data extracted from a game with
a broader range of styles. In particular, the high amount of
combat game play in a combat game does not necessarily
show an extreme preference over other styles or approaches
that are unavailable. If gameplay data from a game in which
options for completing challenges from a wide variety of
styles and approaches are available, but the gameplay data
includes a high proportion of combat gameplay, the system
has stronger evidence that the player prefers combat (e.g.,
assuming other factors are equal). However, other factors
may be relevant. For example, if the other styles or
approaches are present for completing challenges but are



US 2022/0118364 Al

hidden options, a higher ratio of combat to the other
approaches may not be reflective of a preference for combat,
but it may show a preference for combat over searching for
secrets. Some examples may normalize the gameplay data to
the ratio of the gameplay content in the game that is
associated with the persona dimensions to the total game-
play content of the game, the average player gameplay
profile for the game, or similar data.

[0035] The following discussion provides examples of
normalized gameplay data generation in particular sce-
narios. Implementations are not limited to these approaches.
The extraction of gameplay data and generation of normal-
ized gameplay data based there on may vary from imple-
mentation to implementation.

[0036] In the scenario of determining an exploration
dimension of a player persona in a first person role-playing
game, the persona system 130 may retrieve information
indicating the percentage of the area of maps or levels
played by the player that the player explored. In games in
which a player may play through the same level multiple
times and in which the map of the level varies for each play
through (e.g. is procedurally generated), the persona system
130 may extract or determine the exploration percentage for
each play through by the player. The persona system 130
may then determine an average exploration percentage for
the player. The player’s average exploration percentage may
then be normalized to the average exploration percentage of
the player base of the game. Implementations are not limited
to exploration percentage and other metrics and/or levels of
detail may be tracked for the exploration dimension. For
example, some embodiments may track the time spent by the
player traversing new areas of the environment. Depending
on the level of detail desired, the persona system 130 may
distinguish and exclude time spent in combat and/or time
spent traversing new areas of the environment while the
player was engaged in seek and destroy missions. The time
spent traversing new areas of the map may be divided by the
player’s active play time in the game and then normalized to
the average value of this metric for the player base of the
game. The persona system 130 may combine the metrics in
various ways such as by determining a sum of the normal-
ized values of the metrics relating to exploration. The
combined metric may then be normalized to the profile of
the game (e.g. as the ratio of the determined combined
metric to the average of the combined metric for the player
base of the game and/or a measure of the amount of
exploration content in the game).

[0037] In the scenario of determining a combat dimension
of a player persona in a role-playing game, the persona
system 130 may retrieve information indicating a total
number of encounters completed or started by the player as
well as whether the player chose to engage in combat in the
encounters. The persona system 130 may include both
avoidable combat-only encounters and encounters in which
options other than combat were available but exclude
unavoidable combat-only encounters. The persona system
130 may determine the percentage of encounters in which
other options were available that the player chose combat
and a ratio of avoidable combat encounters to time spent
playing the game. The percentage and ratio may each be
normalized to the average of these measures for the player
base of the game and combined. The combined metric may
then be normalized to the profile of the game. As mentioned
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previously, some embodiments may include additional lev-
els of detail or lower levels of detail to that discussed here.
[0038] In the scenario of determining persona dimensions
related to player preferences on enemy types based on
gameplay data from a combat oriented game with procedur-
ally generated level maps, the persona system 130 may
determine a persona dimension for each of a plurality of
categories of enemies (e.g., enemies with stealth, enemies
that have a particular elemental type of damage, enemies
with auras that buff other enemies, swarm enemies, etc.).
Embodiments may utilize such persona dimensions in vari-
ous ways. For example, some embodiments may utilize
persona dimensions relating to categories of enemies to
influence how procedurally generated level maps are popu-
lated. Some players may disfavor certain categories of
enemies. If a player repeatedly encounters disfavored
enemies, the player may become frustrated. This may also
become disruptive in multiplayer gaming. For example, if a
particularly hated enemy type is encountered repeatedly and
the player becomes frustrated, the player may resort to
disconnecting from instances of the game to restart the level
with different enemies. If other players must abandon the
current instance (e.g., to follow their teammate or because
the level may be very difficult to complete without a full
team), the other players may resent the perceived waste of
time caused by the frustrated player. This may be amelio-
rated by presenting the player with the disfavored categories
of enemies less often.

[0039] To this end, in some embodiments, the persona
system 130 may extract gameplay data indicative of
instances of mid-level disconnects by the player. The per-
sona system 130 may then exclude instances at the player’s
normal log off times. The persona system 130 may also flag
instances in which the player restarted the level within a
threshold amount of time and/or instances involving mul-
tiple deaths and respawns prior to the mid-level disconnect.
The persona system 130 may then determine the percentage
of disconnects involving each category of enemy. The
percentage determination may provide for a higher weight to
flagged instances (e.g., the system may count a flagged
instance as two mid-level disconnects). The percentages
may be normalized to how often each category of enemy has
appeared in the game for the player. The persona dimensions
may also be normalized to the player base of the game and
the profile of the game. As an example use case, an algo-
rithm or model that procedurally generates enemies to
populate a level map may be configured to reduce the
frequency of appearance of enemies of categories of
enemies whose associated persona dimension is above a
threshold value.

[0040] The above discussion merely provides example
determinations of normalized gameplay data that may be
used to determine persona dimensions and/or potential uses
for such data. Variations and alternatives would be apparent
to one of ordinary skill in the art based on this disclosure.
For example, some embodiments may alternatively or addi-
tionally determine other normalized gameplay data such as
metrics based on an amount of distance traveled (e.g.,
represented in number of pixels) or a number of times the
game, level, area, or challenge was started.

[0041] The persona system 130 may then determine
whether another game is associated with the player for
which there is unextracted gameplay data. If so, the persona
system may repeat the extraction and normalization process.
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Otherwise, the persona system 130 may utilize the extracted
and/or normalized gameplay data of the player for each
game associated with the player to generate a player persona
for the player. For example, the persona system 130 may
generate values representing magnitudes of specific dimen-
sions of the player persona (e.g., a combat dimension, an
exploration dimension, a collector dimension, a support
dimension, a challenge dimension, etc.) from the normalized
gameplay data. In some examples, the normalized gameplay
data associated with each persona dimensions may be com-
bined using a weighted average to determine the persona
dimension of the player persona. The persona system 130
may then utilize the normalized gameplay data and/or the
values of the persona dimensions of the player persona to
determine an archetype that describes the general persona of
the player (e.g., Explorer, Competitor, Completionist, Com-
mander, Leader, etc.). The generation of the archetype may
be performed using a machine learned model (e.g., trained
using guided learning) or may be performed procedurally
(e.g., based on specified criteria). For example, a procedural
classification system may be configured to determine that
the Explorer is to be assigned to players whose highest
player persona dimension is exploration with tiebreaker
rules. For example, if a player’s highest persona dimensions
are combat and exploration and the second persona dimen-
sion is to be collector dimension, the player may be assigned
Explorer. Many other aspects of players’ persona may be
utilized in player personas. As mentioned above, generally,
aspects of players’ player personas may relate to motivations
of the players or to which interactions may be satisfying to
the players. The aspects of players’ player persona utilized
for different genres or different individual games may vary
from example to example.

[0042] However, embodiments are not limited to deter-
mining a player persona as player persona dimensions based
on normalized gameplay data and an archetype based on the
player persona dimensions. For example, in other example
embodiments, the system may determine normalized game-
play data, determine one or more archetype(s) based on the
normalized gameplay data (e.g., primary archetype, second-
ary archetype, etc.) and either use an archetype as the player
persona, or use archetypes as dimensions of the player
personas.

[0043] In another example embodiment, the system may
determine the normalized gameplay data and run a dimen-
sionality reduction algorithm (e.g., principal component
analysis). In such an example, the algorithm may map the
gameplay data to a lower-dimensional space where variance
may be maximized. The dimensions in this new space may
then be used to define the profile of the game. Then, the
system may perform a clustering operation to identify poten-
tial clusters that may represent personas.

[0044] The player persona of the player may then be
stored in the persona datastore 134. While the persona
datastore 134 is illustrated and described herein as a separate
datastore from the player datastore 132, implementations are
not so limited and may include a datastore that combines the
player datastore 132 and the persona datastore 134.

[0045] The persona system(s) 130 may then turn to ful-
filling the request for the persona driven dynamic content.
Two example types of requests are discussed herein,
requests for product recommendations based on player per-
sonas and requests for dynamically generated custom con-
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tent (e.g., in-game content such as level layout or other
procedurally or algorithmically generated content).

[0046] In response to a request for recommendations for
additional games or unlockable in-game content (e.g.,
DLCs, weapon packs, boosters, etc.) based on player per-
sonas, the persona system 130 may begin by retrieving or
generating an average player persona for the player base of
the additional game and or the additional in-game content.
For example, an average player persona may be an average
of'the player personas of the most active players in the game
or in-game content that is being evaluated for recommen-
dation. The persona system(s) 130 may query the persona
datastore 134 to determine if a current average player
persona for the game or in-game content being evaluated for
recommendation is available. If so, the persona system(s)
130 may retrieve the stored averaged player persona. Oth-
erwise, the persona system(s) 130 may query the player
datastore 132 to determine the most active players of the
game or in-game content being evaluated for recommenda-
tion. The persona system(s) 130 may then retrieve or deter-
mine the player personas of the determined players and
determine an average player persona based thereon. The
persona system(s) 130 may then determine a similarity
between the player persona of the current player 122 and the
average player persona of the player base of each game. The
persona system(s) 130 may then make recommendations
based on the degree of similarity between the player persona
of the player 122 and average persona for the game or
in-game content. Rather than combat based on the persona
dimensions), The persona system(s) 130 may then compare
the average persona for the player bases to the player
persona of the current player to determine a degree of
similarity. The persona system(s) 130 may recommend the
additional games or unlockable in-game content whose
average player persona has the highest degree of similarity
with the player persona of the current player or a degree of
similarity higher than or equal to a threshold.

[0047] Inaddition or alternatively, in response to a request
for dynamically generated custom content in a game cur-
rently being played (e.g., a programmatically built map that
is tailored for exploration), the persona system 130 may
begin by retrieving a dynamic content generation algorithms
or models from a dynamic content generation algorithm or
model datastore 136. The dynamic content generation algo-
rithm or model datastore 136 may store dynamic content
generation algorithms or models for each game. More par-
ticularly, the persona system(s) 130 may retrieve a dynamic
content generation algorithm or model which is configured
to utilize the player’s archetype or persona dimensions to
inform a dynamic content generation (e.g., consider the
player persona to tailor the gameplay to either approximate
or distance it from previous experiences) for particular
content. In operation, the gaming system 110 or persona
system 130 may retrieve a corresponding algorithm or
model by querying the dynamic content generation algo-
rithm or model datastore 136 based on the game and/or
details of the request to obtain the corresponding dynamic
content generation algorithm or model. Each of the dynamic
content generation algorithms or models may generate con-
tent based in part on player personas such that players with
different player personas may be presented with different
dynamically generated content.

[0048] The dynamic content generation algorithms or
models may include certain algorithms tailored to use cer-
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tain metrics and dimensions to inform the generation of the
output of the dynamic content generation algorithm or
model. In some examples, the dynamic content generation
algorithm or model may be a evolutionary algorithm. Such
algorithms may be inspired by the biological evolutionary
process. An evolutionary dynamic content generation algo-
rithm may start by generating (e.g., randomly) several
candidates, which would configure a population. The algo-
rithm may then evaluate each candidate based on a fitness
function. A set of candidates may then be selected based on
their fitness score. The selected candidates may then be
submitted to a combination of mutation (e.g., in which a
small change may be made to an individual candidate’s
representation), and crossover (e.g., in which parts of the
representation of two or more individual selected candidates
may be stitched together to create new candidate(s)). This
process (e.g., from fitness evaluation to mutation and cross-
over) may be repeated until a certain criteria is met (e.g.,
either a set fitness score is met by the current population of
candidates or the process has been repeated a fixed number
of times). In this scenario, a metric may be referred in the
fitness function (e.g., for weighting different dimensions of
gameplay).

[0049] In a specific example, a cellular automata algo-
rithm can be used as a dynamic content generation algorithm
to populate a map with game objects. The cellular automata
algorithm may do so by dividing the map in tiles (or cells).
then, starting at a specific tile (e.g., chosen at random), the
cellular automata algorithm may determine whether to place
none, one, or multiple game objects at that tile. This deter-
mination may be performed by referring to at neighboring
tiles and following pre-defined rules that guide the determi-
nation. The cellular automata algorithm may then repeat the
decision at a neighbor tile until all are visited. The pre-
defined rules that may guide the determination may be
expressed in terms of the dimensions of player personas. For
example, a rule may define the minimal distance between
two collectibles which is derived from the Exploration
dimension (e.g., a formula that may provide that sets a
minimum distance higher as the Exploration dimension
value increases or biases the determination of whether to
place the collectable in a tile against placing the collectable
near other collectables or a main travel path of the map).
Another example rule may determine the number of enemies
that should be contained in a matrix formed by MxN
adjacent tiles as a function of the value of the Competitor
and Combat dimensions. Of course, the above rules are not
limited to direct determinations and may include random-
ized variations and may output values representing biases in
the determination for individual tiles.

[0050] Once the persona system(s) 130 has retrieved the
corresponding algorithm or model, the persona system(s)
130 may be configured to input at least a portion of the
player’s player persona into the algorithm or model to
generate content based on the player persona (e.g., such that
the generation of the content is influenced by the player
persona). The persona system(s) 130 may then return the
content generated by the algorithm or model to the game
system(s) 110 for presentation to the player 122 in gameplay.
[0051] FIG. 2 illustrates a flow diagram of an example
method 200 to enable computer gaming including the pre-
sentation of persona driven dynamic content, in accordance
with example embodiments of the disclosure. The method
200 may be performed by the persona system(s) 130,

Apr. 21, 2022

individually or in cooperation with one or more other
elements of the environment 100.

[0052] At block 202, the persona system(s) 130 may
receive a request for content based on the player persona of
a specified player 122. The specified player 122 may be
identified by the persona system(s) 130 based at least in part
on a message and/or an indication from the game system(s)
110 and/or game client device(s) 120. In example embodi-
ments, a player identifier, such as a player account login or
other profile information, corresponding to players 122 may
be used to identify the players 122 for which persona driven
dynamic content is to be presented.

[0053] At block 204, the persona system(s) 130 may
determine the specified player’s player persona data. Ini-
tially, at block 206, the persona systems 130 may determine
whether to perform an update of the player persona of the
specified player 122 or if an up to date player persona is
available in the persona datastore 134. If an up to date player
persona is available, the process may continue to block 208.
Otherwise, the process may continue to block 210.

[0054] At block 208, the persona system(s) 130 may
retrieve the player persona of the specified player 122 from
the persona datastore 134. The process may then continue to
block 220.

[0055] Returning to block 210, the persona system(s) 130
may select a game associated with the specified player with
unextracted gameplay data. At block 212, the persona sys-
tem(s) 130 may extract gameplay data for the specified
player for the selected game. Next, at block 214, the persona
system(s) 130 may normalize the extracted gameplay data to
the profile of the selected game as discussed above.
[0056] In some cases, if a player 122 does not have an
established playing history then a default player persona
may be ascribed to him/her until he/she establishes a playing
history sufficient to provide a basis for determining the
motivations of the player or interactions that may be satis-
fying to the player.

[0057] At block 216, the persona system(s) 130 may
determine whether additional games are associated with the
player for which there is unextracted gameplay data. If so,
the process may return to block 210. Otherwise, the process
may continue to block 218.

[0058] At block 218, the persona system(s) 130 may
classify or generate a player persona for the specified player
based on the normalized gameplay data. For example, the
persona system 130 may utilize the extracted and/or nor-
malized gameplay data of the player for each game associ-
ated with the player to classify or otherwise generate a
player persona for the player 122. The gameplay dimensions
of'the player persona may be generated based on a weighted
average of the normalized gameplay data (e.g. weighted
based on playtime in each game). Alternatively or in addi-
tion, the gameplay dimensions of players the persona may be
determined by a machine learning algorithm. Similarly, a
general behavior classification of the player may be deter-
mined based on the weighted average, using a machine
learning algorithm, and so on. The player persona of the
player may then be stored in the persona datastore 134. The
process may then continue to 220.

[0059] At block 220, the persona system(s) 130 may
determine whether the request for customized content based
on the player persona of the specified player is directed to
customized in-game content or a recommendation for a new
game or product. If the request is determined to be directed
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to customized content, the process may continue to 302 in
FIG. 3. Otherwise, the process may continue to 402 in FIG.
4 to determine a new game or product recommendation.
[0060] It should be noted that some of the operations of
method 200 may be performed out of the order presented,
with additional elements, and/or without some elements.
Some of the operations of method 200 may further take
place substantially concurrently and, therefore, may con-
clude in an order different from the order of operations
shown above. Further, implementations are not limited to the
details of the above examples and variations are possible.
For example, while method 200 may be performed for a
specific player, other examples may perform persona gen-
eration in a batch manner.

[0061] FIG. 3 illustrates a flow diagram of an example
method 300 to enable computer gaming including the pre-
sentation of persona driven dynamic content, in accordance
with example embodiments of the disclosure. More particu-
larly, method 300 may enable the presentation of customized
content (e.g., in-game content) generated based on a player
persona. In some examples, the method 300 follows method
200. However, examples are not so limited and methods 200
and 300 may both be performed separately or in conjunction.
The method 300 may be performed by the persona system(s)
130, individually or in cooperation with one or more other
elements of the environment 100.

[0062] At block 302, the persona system(s) 130 may
extract the parameters of the request for custom content. For
example, the request may include parameters that specify the
game, a content type, and a specified context. For example,
the request may specify a particular game, that the content
is a level map and context such as level details (e.g.,
identification of a dungeon and level of a dungeon in an
RPG).

[0063] At block 304, the persona system(s) 130 may
retrieve a content generation algorithm for the requested
portion of game content for the specified game. The dynamic
content generation algorithm or model datastore 136 may
store dynamic content generation algorithms or models for
each game. More particularly, the persona system(s) 130
may retrieve a dynamic content generation algorithm or
model which is configured to utilize the player’s archetype
or player persona dimensions to inform a dynamic content
generation (e.g., consider the player persona to tailor the
gameplay to either approximate or distance it from previous
experiences) for particular content. In operation, the gaming
system 110 or persona system 130 may retrieve a corre-
sponding algorithm or model by querying the dynamic
content generation algorithm or model datastore 136 based
on the game and/or details of the request to obtain the
corresponding dynamic content generation algorithm or
model. Each of the dynamic content generation algorithms
or models may generate content based in part on the player
persona such that players with different personas may be
presented with different dynamically generated content. For
example, a level map generated for a player with an explorer
player persona may include a wider layout with dead ends
and a lower density of enemies when compared to a level
map generated for a player with a combat player persona.
[0064] At block 306, the persona system(s) 130 may
extract applicable features or dimensions of specified player
persona. For example, an algorithm or model that dynami-
cally generates a combat level map and enemies to populate
the combat map may utilize a subset or all of the features or
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dimensions of the specified player persona. At block 308, the
persona system(s) 130 may generate the requested custom
content based on the retrieved algorithm or model and the
extracted features or dimensions of the specified player
persona. For example, the persona system(s) 130 may be
configured to input at least a portion of the player’s player
persona into the algorithm or model to generate content
based on the player’s player persona (e.g., such that the
generation of the content is influenced by the player per-
sona). In a particular example, Al agents may be trained to
approximate the behavior of different player personas. For
example, one Al agent may be trained to mimic the Com-
petitive persona, one Al agent may be trained to mimic the
Explorer persona, and so on. The Al agents may be trained
using various approaches. For example, an Al agent may be
trained using imitation learning (e.g., where gameplay data
from players that represent that persona may be fed to the
agent) or by evolving a Monte Carlo Tree Search (MCTS)
policy (e.g., where the system may use an evolutionary
algorithm to shape a policy function of a MCTS agent,
evaluate the gameplay data from that agent in order to
classify what persona it would be, and choose the policy that
best approximates a particular persona). Once Al agent(s)
are trained, the system may utilize a search based approach
(e.g., an Evolutionary Algorithm) to generate multiple
potential versions of the requested custom content. The
system may then have the Al agents play a series of games
using the multiple potential versions of the content and
evaluate the versions according to certain features. For a
generated map, these features may be how many times the
agent succeeded in completing the level, how many collect-
ibles the agent found, how many enemies the agent engaged
with, and so on. For a generated loot drop or weapon, the
features may be how many enemies the agent defeated, how
many shots the agent fired, how many times the agent
missed a shot, the average distance in combat from enemies
to the agent, and so on. Then, the system may utilize a
function to weight these different features to score the
versions of the requested custom contents in relation to the
different personas.

[0065] At block 310, the persona system(s) 130 may then
return the content generated by the algorithm or model to the
game system(s) 110 for presentation to the player 122 in
gameplay.

[0066] It should be noted that some of the operations of
method 300 may be performed out of the order presented,
with additional elements, and/or without some elements.
Some of the operations of method 300 may further take
place substantially concurrently and, therefore, may con-
clude in an order different from the order of operations
shown above.

[0067] FIG. 4 illustrates a flow diagram of an example
method 400 to enable computer gaming including the pre-
sentation of persona driven dynamic content, in accordance
with example embodiments of the disclosure. More particu-
larly, method 400 may enable the presentation of recom-
mendations for additional games or unlockable in-game
content based on a player persona. In some examples, the
method 400 follows method 200. However, examples are not
so limited and methods 200 and 400 may both be performed
separately or in conjunction. The method 400 may be
performed by the persona system(s) 130, individually or in
cooperation with one or more other elements of the envi-
ronment 100.
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[0068] At block 402, the persona system(s) 130 may
extract parameters of the request for recommendations for
additional games or unlockable in-game content based on a
player persona. For example, the request may include
parameters that specify the genre, a game associated with the
player for which unlockable in-game content is available,
one or more filters and so on.

[0069] At block 404, the persona system(s) 130 may select
a game or product that is not associated with the specified
player and which may satisfy any filters included in the
requested parameters. For example, a specified player may
have indicated a desire to be presented with recommenda-
tions for role-playing games. In response, the persona sys-
tem(s) 130 may select a role-playing game which is cur-
rently not associated with the specified player to be analyzed
for a recommendation.

[0070] At block 406, the persona system(s) 130 may
determine whether to perform an update of the average
persona and/or other player base information of the selected
game or product or if the average persona and/or other
player base information of the selected game or product, if
available in the persona datastore 134, is up to date. For
example, the average persona may be an average of the
player personas of the most active players of the game or
in-game content that is being evaluated. The persona system
(s) 130 may query the persona datastore 134 to determine if
a current average persona is available. If not, an update is to
be performed and the process may proceed to 410. Other-
wise, the process may continue to 408.

[0071] At block 408, the persona system(s) 130 may
retrieve the average persona and/or other player base infor-
mation of the selected game or product from the persona
datastore 134. The process may then continue to 416.
[0072] Returning to block 410, the persona system(s) 130
may collect player personas of the player base of the selected
game or product for use in generating an average persona
and/or other information. For example, the persona system
(s) 130 may query the player datastore 132 to determine the
most active players of the game or in-game content being
evaluated. The persona system(s) 130 may then retrieve or
determine the player personas of the determined players.
[0073] At block 412, the persona system(s) 130 may
determine an average persona based on the collected player
personas of the player base of the selected game. At block
414, the persona system(s) 130 may store the average
persona of the players of the selected game in the persona
datastore 134.

[0074] At block 416, the persona system(s) 130 may
compare the player persona of the specified player with the
average persona of the selected game. At block 418, the
persona system(s) 130 may determine a degree of similarity
between the player persona of the specified player 122 and
the average persona of the player base of the selected game.
For example, the persona system(s) 130 may utilize a
threshold similarity determination or other suitable similar-
ity evaluations. If the player persona of the specified player
122 and the average persona of the player base of the
selected game are sufficiently similar, the process may
continue to block 420. Otherwise, the process may continue
to block 422.

[0075] At block 420, the persona system(s) 130 may mark
the selected game or product for recommendation to the
specified player 122. The process may then continue to
block 422.
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[0076] At block 422, the persona system(s) 130 may
determine whether additional games or products should be
evaluated for recommendation. If so, the process may return
to block 404. Otherwise, the process may continue to block
424.

[0077] At block 424, the persona system(s) 130 may
output the recommended content(s) to the game system 110
for presentation to the specified player 122. As mentioned
above, the persona system(s) 130 may make recommenda-
tions based on the degree of similarity between the player
persona of the specified player 122 and average persona for
the game or product.

[0078] It should be noted that some of the operations of
method 400 may be performed out of the order presented,
with additional elements, and/or without some elements.
Some of the operations of method 400 may further take
place substantially concurrently and, therefore, may con-
clude in an order different from the order of operations
shown above.

[0079] FIG. 5 illustrates a chart 500 of an example set of
player personas including a general persona (e.g., archetype)
and four persona dimensions (e.g., a competitiveness dimen-
sion, a combat dimension, an exploration dimension, and an
item acquisition dimension), in accordance with example
embodiments of the disclosure.

[0080] The chart 500 shows a number of players, such as
player A through player I who have corresponding player
personas as shown. For example, player A may have a
general persona of explorer and an explorer persona dimen-
sion of 99, while player C may have a general persona of
collector and an item acquisition persona dimension of 99.
The example general personas shown in this example are
non-limiting and many other suitable general personas
would be apparent to one of ordinary skill in the art in view
of this disclosure. Similarly, the persona dimensions used in
this example may be on a 0-100 range, but any suitable range
(e.g., 0-1, 0-50, etc.) may be used according to example
embodiments of the disclosure. As discussed above, the
player personas may be determined by the persona system(s)
130 based on gameplay data of the corresponding player. In
example embodiments, the persona system(s) 130, by using
a player’s identifier, may be able to access the player’s
gameplay data from the player datastore 132 and access the
player’s persona from the persona datastore 134.

[0081] FIG. 6 illustrates a block diagram of an example
persona system(s) 130 that may enable computer gaming
including the presentation of persona driven dynamic con-
tent, in accordance with example embodiments of the dis-
closure. The persona system(s) 130 may include one or more
processor(s) 600, one or more input/output (I/O) interface(s)
602, one or more network interface(s) 604, one or more
storage interface(s) 606, and computer-readable media 610.
[0082] In some implementations, the processors(s) 600
may include a central processing unit (CPU), a graphics
processing unit (GPU), both CPU and GPU, a microproces-
sor, a digital signal processor or other processing units or
components known in the art. Alternatively, or in addition,
the functionally described herein can be performed, at least
in part, by one or more hardware logic components. For
example, and without limitation, illustrative types of hard-
ware logic components that may be used include field-
programmable gate arrays (FPGAs), application-specific
integrated circuits (ASICs), application-specific standard
products (ASSPs), system-on-a-chip system(s) (SOCs),
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complex programmable logic devices (CPLDs), etc. Addi-
tionally, each of the processor(s) 600 may possess its own
local memory, which also may store program modules,
program data, and/or one or more operating system(s). The
one or more processor(s) 600 may include one or more
cores.

[0083] The one or more input/output (I/O) interface(s) 602
may enable the persona system(s) 130 to detect interaction
with a user and/or other system(s), such as one or more game
system(s) 110. The I/O interface(s) 602 may include a
combination of hardware, software, and/or firmware and
may include software drivers for enabling the operation of
any variety of I/O device(s) integrated on the persona
system(s) 130 or with which the persona system(s) 130
interact, such as displays, microphones, speakers, cameras,
switches, and any other variety of sensors, or the like.
[0084] The network interface(s) 604 may enable the per-
sona system(s) 130 to communicate via the one or more
network(s). The network interface(s) 604 may include a
combination of hardware, software, and/or firmware and
may include software drivers for enabling any variety of
protocol-based communications, and any variety of wireline
and/or wireless ports/antennas. For example, the network
interface(s) 604 may comprise one or more of a cellular
radio, a wireless (e.g., IEEE 802.1x-based) interface, a
Bluetooth® interface, and the like. In some embodiments,
the network interface(s) 604 may include radio frequency
(RF) circuitry that allows the persona system(s) 130 to
transition between various standards. The network interface
(s) 604 may further enable the persona system(s) 130 to
communicate over circuit-switch domains and/or packet-
switch domains.

[0085] The storage interface(s) 606 may enable the pro-
cessor(s) 600 to interface and exchange data with the
computer-readable medium 610, as well as any storage
device(s) external to the persona system(s) 130, such as the
player datastore 132, the persona datastore 134 and the
dynamic content generation algorithm or model datastore
136.

[0086] The computer-readable media 610 may include
volatile and/or nonvolatile memory, removable and non-
removable media implemented in any method or technology
for storage of information, such as computer-readable
instructions, data structures, program modules, or other data.
Such memory includes, but is not limited to, random access
memory (RAM), read-only memory (ROM), electrically
erasable programmable read-only memory (EEPROM),
flash memory or other memory technology, CD-ROM, digi-
tal versatile discs (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other
magnetic storage devices, RAID storage system(s), or any
other medium which can be used to store the desired
information and which can be accessed by a computing
device. The computer-readable media 610 may be imple-
mented as computer-readable storage media (CRSM), which
may be any available physical media accessible by the
processor(s) 600 to execute instructions stored on the com-
puter readable media 610. In one basic implementation,
CRSM may include RAM and Flash memory. In other
implementations, CRSM may include, but is not limited to,
ROM, EEPROM, or any other tangible medium which can
be used to store the desired information and which can be
accessed by the processor(s) 600. The computer-readable
media 610 may have an operating system (OS) and/or a
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variety of suitable applications stored thereon. The OS,
when executed by the processor(s) 600 may enable man-
agement of hardware and/or software resources of the per-
sona system(s) 130.

[0087] Several functional blocks having instruction, data
stores, and so forth may be stored within the computer-
readable media 610 and configured to execute on the pro-
cessor(s) 600. The computer readable media 610 may have
stored thereon a gameplay data tracker block 612, a persona
classifier block 614, a dynamic custom content generator
block 616 and a recommendation generator block 618. It
will be appreciated that each of the functional blocks 612,
614, 616, and 618 may have instructions stored thereon that
when executed by the processor(s) 600 may enable various
functions pertaining to the operations of the persona system
(s) 130.

[0088] The instructions stored in the gameplay data
tracker block 612, when executed by the processor(s) 600,
may configure the persona system(s) 130 to identify player
(s) and collect or track gameplay data from the player(s) and
store the gameplay data in the player datastore 132. In some
cases, the processor(s) 600 may request player identification
information and gameplay data, such as from the game
system(s) 110 and/or game client devices(s) 120.

[0089] The instructions stored in the persona classifier
block 614, when executed by the processor(s) 600, may
configure the persona system(s) 130 to determine the per-
sona of players based on the gameplay data tracked by the
gameplay data tracker block 612. For example, the processor
(s) 600 may use gameplay data to determine personas
including an archetype classification and/or a collection of
measurements for a plurality of persona dimensions. The
persona dimensions may be indicators of how much of the
player’s time did the player spend in combat; how much of
the map did the player explore; how often did the player opt
for harder/easier challenges, how fast was the player’s
progression in the main storyline (in relation to the average),
and so on. The persona dimensions and other player data
may then be input to a model or algorithm that approximates
players preferences in relation to general behavior personas
or archetypes (e.g., competitor, explorer, completionism,
etc.). Such persona data is not limited to particular persona
data and may include other dimensions such as team history
data, playstyle data, and so on.

[0090] The instructions stored in the dynamic custom
content generator block 616, when executed by the proces-
sor(s) 600, may configure the persona system(s) 130 to
retrieve an algorithm or model corresponding to the custom
content to be generated and input the player’s persona into
the algorithm or model generate the custom content based at
least in part on the player’s persona.

[0091] The instructions stored in the recommendation
generator block 618, when executed by the processor(s) 600,
may configure the persona system(s) 130 to retrieve or
generate an average persona for the player bases of the
additional games and or the additional in-game content. The
persona system(s) 130 may then compare the average per-
sona for the player bases to the persona of the current player
to determine a degree of similarity. The persona system(s)
130 may recommend the additional games or unlockable
in-game content whose average persona has the highest
degree of similarity with the current player or whose degree
of similarity meets or exceeds a threshold.
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[0092] The illustrated aspects of the claimed subject mat-
ter may also be practiced in distributed computing environ-
ments where certain tasks are performed by remote process-
ing devices that are linked through a communications
network. In a distributed computing environment, program
modules can be located in both local and remote memory
storage devices.

[0093] Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the
specific features or acts described. Rather, the specific
features and acts are disclosed as illustrative forms of
implementing the claims.

[0094] The disclosure is described above with reference to
block and flow diagrams of system(s), methods, apparatuses,
and/or computer program products according to example
embodiments of the disclosure. It will be understood that
one or more blocks of the block diagrams and flow dia-
grams, and combinations of blocks in the block diagrams
and flow diagrams, respectively, can be implemented by
computer-executable program instructions. Likewise, some
blocks of the block diagrams and flow diagrams may not
necessarily need to be performed in the order presented, or
may not necessarily need to be performed at all, according
to some embodiments of the disclosure.

[0095] Computer-executable program instructions may be
loaded onto a general purpose computer, a special-purpose
computer, a processor, or other programmable data process-
ing apparatus to produce a particular machine, such that the
instructions that execute on the computer, processor, or other
programmable data processing apparatus for implementing
one or more functions specified in the flowchart block or
blocks. These computer program instructions may also be
stored in a computer-readable memory that can direct a
computer or other programmable data processing apparatus
to function in a particular manner, such that the instructions
stored in the computer-readable memory produce an article
of manufacture including instruction that implement one or
more functions specified in the flow diagram block or
blocks. As an example, embodiments of the disclosure may
provide for a computer program product, comprising a
computer usable medium having a computer readable pro-
gram code or program instructions embodied therein, said
computer readable program code adapted to be executed to
implement one or more functions specified in the flow
diagram block or blocks. The computer program instructions
may also be loaded onto a computer or other programmable
data processing apparatus to cause a series of operational
elements or steps to be performed on the computer or other
programmable apparatus to produce a computer-imple-
mented process such that the instructions that execute on the
computer or other programmable apparatus provide ele-
ments or steps for implementing the functions specified in
the flow diagram block or blocks.

[0096] It will be appreciated that each of the memories and
data storage devices described herein can store data and
information for subsequent retrieval. The memories and
datastores can be in communication with each other and/or
other datastores, such as a centralized datastore, or other
types of data storage devices. When needed, data or infor-
mation stored in a memory or datastore may be transmitted
to a centralized datastore capable of receiving data, infor-
mation, or data records from more than one datastore or
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other data storage devices. In other embodiments, the data-
stores shown can be integrated or distributed into any
number of datastores or other data storage devices.
[0097] Many modifications and other embodiments of the
disclosure set forth herein will be apparent having the
benefit of the teachings presented in the foregoing descrip-
tions and the associated drawings. Therefore, it is to be
understood that the disclosure is not to be limited to the
specific embodiments disclosed and that modifications and
other embodiments are intended to be included within the
scope of the appended claims. Although specific terms are
employed herein, they are used in a generic and descriptive
sense only and not for purposes of limitation.
1. A system, comprising:
one or more processors; and
one or more computer-readable media storing computer-
executable instructions that, when executed by the one
or more processors, cause the one or more processors
to:
receive a request for content based on a persona of a
player;
receive gameplay data associated with gameplay of the
player in a plurality of games;
generate a player persona of the player based on the
gameplay data associated with the gameplay of the
player in the plurality of games;
determine persona based content based at least in part
on a portion of the player persona; and
output the persona based content in response to the
request, wherein:
the persona based content is a recommendation for
an additional game or unlockable in-game content,
and
the determining the persona based content com-
prises:
determining an average player persona of a player
base of the additional game or unlockable in-
game content; and
determining a degree of similarity between the
average player persona and player persona of
the player and wherein outputting the recom-
mendation for the additional game or the
unlockable in-game content as the persona
based content based at least in part on the
degree of similarity.
2. (canceled)
3. The system of claim 1, wherein computer-executable
instructions further cause the one or more processors to:
determine additional persona based content based at least
in part on another portion of the player persona,
wherein the additional persona based content includes
dynamically generated custom content in a game cur-
rently being played and the dynamically generated
custom content in the game currently being played is
procedurally generated in-game content.
4. The system of claim 3, wherein the procedurally
generated in-game content comprises one or more of:
a level map;
one or more enemies;
one or more challenges to be presented in-game to the
player; or
one or more in-game items to be obtained by the player.
5. (canceled)
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6. The system of claim 1, wherein the player persona
comprises a general persona classification and a plurality of
persona dimensions associated with gameplay of one or
more games.

7. A computer-implemented method, comprising:

receiving a request for content based on a persona of a

player;

receiving gameplay data associated with gameplay of the

player in a plurality of games;

generating a player persona of the player based on the

gameplay data associated with the gameplay of the
player in the plurality of games;

determining persona based content based at least in part

on a portion of the player persona; and

outputting the persona based content in response to the

request,

wherein:

the persona based content is a recommendation for an
additional game or unlockable in-game content, and
the determining the persona based content comprises:
determining an average player persona of a player
base of the additional game or unlockable in-game
content; and
determining a degree of similarity between the aver-
age player persona and player persona of the
player and wherein outputting the persona based
content in response to the request outputs the
recommendation for the additional game or the
unlockable in-game content as the persona based
content based at least in part on the degree of
similarity.

8. (canceled)

9. The computer-implemented method of claim 7,
wherein the method further comprises:

determining additional persona based content based at

least in part on another portion of the player persona,
wherein the additional persona based content includes
dynamically generated custom content in a game cur-
rently being played by the player.

10. The computer-implemented method of claim 9, the
method further comprising:

retrieving a dynamic content generation algorithm or

model from a datastore based at least in part on the
request, the dynamic content generation algorithm or
model associated with the content based on the persona
of the player;

inputting at least the other portion of the player persona

into the dynamic content generation algorithm or
model,;

receiving a result of the dynamic content generation

algorithm or model; and

outputting the result of the dynamic content generation

algorithm or model as the additional persona based
content.

11. (canceled)

12. The computer-implemented method of claim 7,
wherein the player persona comprises a general persona
classification and a plurality of persona dimensions associ-
ated with gameplay of one or more games.

13. The computer-implemented method of claim 12,
wherein the player persona is determined at least in part by:

normalizing gameplay data for individual games of the

plurality of games to a normal of the individual game
to produce normalized gameplay data for the player;
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determining the plurality of persona dimensions based on
weighted averages of the normalized gameplay data,
the weighting based at least in part on play time of the
player in the individual games; and

determining the general persona classification based at

least in part on a highest persona dimension of the
plurality of persona dimensions.

14. A system, comprising:

one or more processors; and

one or more computer-readable media storing computer-

executable instructions that, when executed by the one
or more processors, cause the one or more processors
to perform operations comprising:

receiving a request for content based on a persona of a

player;

receiving gameplay data associated with gameplay of the

player in a plurality of games;

generating a player persona of the player based on the

gameplay data associated with the gameplay of the
player in the plurality of games;

determining persona based content based at least in part

on a portion of the player persona; and

outputting the persona based content in response to the

request, wherein the persona based content is dynami-

cally generated custom content in a game currently

being played by the player and the dynamically gen-

erated custom content in a game currently being played

is procedurally generated in-game content, the opera-

tion further comprising:

retrieving a dynamic content generation algorithm or
model from a datastore based at least in part on the
request, the dynamic content generation algorithm or
model associated with the content based on the
persona of the player;

inputting at least the portion of the player persona into
the dynamic content generation algorithm or model;

receiving a result of the dynamic content generation
algorithm or model; and

outputting the result of the dynamic content generation
algorithm or model as the persona based content.

15-17. (canceled)

18. The system of claim 14, wherein the operations further
comprise:

determining additional persona based content based at

least in part on another portion of the player persona,
wherein the additional persona based content includes

a recommendation for an additional game or unlockable

in-game content; and

the determining the additional persona based content

comprises:

determining an average player persona of a player base
of the additional game or the unlockable in-game
content;

determining a degree of similarity between the average
player persona and player persona of the player; and

outputting the recommendation for the additional game
or the unlockable in-game content as the additional
persona based content based at least in part on the
degree of similarity.

19. The system of claim 14, wherein the player persona
comprises a general persona classification and a plurality of
persona dimensions associated with gameplay of one or
more games.



US 2022/0118364 Al

20. The system of claim 19, wherein the player persona is
determined at least in part by:
normalizing gameplay data for individual games of the
plurality of games to a normal of the individual game
to produce normalized gameplay data for the player;

determining the plurality of persona dimensions based on
weighted averages of the normalized gameplay data,
the weighting based at least in part on play time of the
player in the individual games; and

determining the general persona classification based at

least in part on a highest persona dimension of the
plurality of persona dimensions.

21. The system of claim 3, wherein the computer-execut-
able instructions further cause the one or more processors to:

retrieve a dynamic content generation algorithm or model

from a datastore based at least in part on the request, the
dynamic content generation algorithm or model asso-
ciated with the content based on the persona of the
player;

input at least the other portion of the player persona into

the dynamic content generation algorithm or model;
receive a result of the dynamic content generation algo-
rithm or model; and

output the result of the dynamic content generation algo-

rithm or model as the additional persona based content.
22. The system of claim 6, wherein the player persona is
determined at least in part by:
normalizing gameplay data for individual games of the
plurality of games to a normal of the individual game
to produce normalized gameplay data for the player;

determining the plurality of persona dimensions based on
weighted averages of the normalized gameplay data,
the weighting based at least in part on play time of the
player in the individual games; and

determining the general persona classification based at

least in part on a highest persona dimension of the
plurality of persona dimensions.

23. One or more computer-readable media storing com-
puter-executable instructions that, when executed by the one
or more processors, cause the one or more processors to
perform operations comprising:

receiving a request for content based on a persona of a

player;

receiving gameplay data associated with gameplay of the

player in a plurality of games;

generating a player persona of the player based on the

gameplay data associated with the gameplay of the
player in the plurality of games, wherein the player
persona comprises a general persona classification and
a plurality of persona dimensions associated with
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gameplay of one or more games and wherein the player

persona is determined at least in part by:

normalizing gameplay data for individual games of the
plurality of games to a normal of the individual game
to produce normalized gameplay data for the player;

determining the plurality of persona dimensions based
on weighted averages of the normalized gameplay
data, the weighting based at least in part on play time
of the player in the individual games; and

determining the general persona classification based at
least in part on a highest persona dimension of the
plurality of persona dimensions;

determining persona based content based at least in part

on a portion of the player persona; and

outputting the persona based content in response to the

request.

24. The one or more computer readable media of claim
23, wherein the persona based content is a recommendation
for an additional game or unlockable in-game content.

25. The one or more computer readable media of claim
23, wherein the persona based content is dynamically gen-
erated custom content in a game currently being played by
the player.

26. The one or more computer readable media of claim
25, wherein the operations further comprise:

retrieving a dynamic content generation algorithm or

model from a datastore based at least in part on the
request, the dynamic content generation algorithm or
model associated with the content based on the persona
of the player;

inputting at least a portion of the player persona into the

dynamic content generation algorithm or model;
receiving a result of the dynamic content generation
algorithm or model; and

outputting the result of the dynamic content generation

algorithm or model as the persona based content.

27. The one or more computer readable media of claim
25, wherein:

the persona based content is a recommendation for an

additional game, and

the determining the persona based content is based at least

in part on a portion of the player persona, and

the determining the persona based content comprises:

determining an average player persona of a player base
of the additional game;

determining a degree of similarity between the average
player persona and player persona of the player; and

outputting the recommendation for the additional game
as the persona based content based at least in part on
the degree of similarity
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